These differences are most likely related to a combination of factors, including socioeconomic status, reproductive history, lifestyle experiences, and genetic factors.
A better understanding of the precursors to invasive breast cancer may help elucidate the mechanisms underlying the differences observed in invasive breast carcinoma in AA and CA women. The characteristics of ductal carcinoma in situ (DCIS) in the AA population are, however, poorly described, and there have been few comparisons of DCIS in AA patients with DCIS in CA patients. DCIS is a well-described precursor lesion of invasive carcinoma, currently representing 7% to 13% of the total cases of breast cancer according to data from 9 Surveillance, Epidemiology, and End Results (SEER) registries. 4 This proportion has increased significantly in the United States with the widespread adoption of screening mammography in 1980. 5 Few authors have previously reported differences in the incidence of DCIS among various racial/ ethnic groups. 6, 7 However, possible differences in the pathological features of DCIS and the outcome of patients with this diagnosis among AA and CA women have not been addressed. We describe the clinical and pathologic features, treatment, and outcome of AA and CA patients diagnosed with DCIS at our institution, where half of the population seeking breast care is AA.
MATERIALS AND METHODS
After approval by the institutional review board at Wayne State University, we retrospectively identified women newly diagnosed with DCIS (not associated with invasive carcinoma) between the years 1996 and 2000 (inclusive) at the Detroit Medical Center/Wayne State University (DMC/WSU) and the Karmanos Cancer Institute (KCI). We excluded from the study patients who had a previous diagnosis of invasive breast carcinoma and patients who developed an invasive breast carcinoma within 6 months of the diagnosis of DCIS. We also excluded cases of DCIS with microinvasive carcinoma, defined as the largest focus of invasion measuring 1.0 mm. 8 Cases of lobular carcinoma in situ were not included if they were not associated with DCIS.
For each patient, we retrieved the hematoxylin and eosin-stained sections from every breast biopsy/resection specimen performed for the diagnosis or treatment of the DCIS. The available sections were reviewed to assess the following pathological parameters related to DCIS: nuclear grade (l or low, 2 or intermediate, 3 or high), histologic type (cribriform, micropapillary, solid, comedo, papillary, and mixed), central necrosis, extension into lobules, presence of microinvasion, and presence and location of microcalcifications (in DCIS vs in benign breast tissue). 9 Margin status on the final (or last) procedure performed for the treatment of DC IS was also noted; it was classified as positive if the DCIS was seen at the resection margin, close if the DCIS was <2.0 mm away from the margin, and negative if DCIS is seen >2.0 mm away from the margin. Estrogen receptor (ER) and progesterone receptor (PR) status, when available, was retrieved from the pathology reports. Immunohistochemistry was used to assess ER (6F11, Vector Laboratories Ltd, Burlingame, Calif) and PR (PgR636, DAKO Corporation, Calif) status; it was considered strongly positive if labeling was present in >10% of the DCIS nuclei, weakly positive if there was 1% to 10% nuclear labeling, and negative if 0% to 1% labeling was seen. The size of the DCIS was estimated from the main surgical procedure. In cases where DCIS formed a tumor seen on gross examination, the size of the DCIS was considered to be the gross tumor size. When DCIS was only seen microscopically, the size was estimated as the number of consecutive sections with DCIS Â 4.0 mm (average section thickness) or the size of the largest focus on 1 slide (if the latter is estimated to be larger than that of consecutive sections). We also reviewed sections from lymph nodes when a sentinel lymph node biopsy or lymph node dissection was available. Demographic, clinical, and follow-up information were obtained from the hospital medical records and the SEER database. The Detroit SEER Program includes all newly diagnosed cancer cases in residents of the Detroit Metropolitan Area, and provides active follow-up on all living patients; the latter is conducted annually to assess current vital status. The data collected by SEER for all cases of cancer include patient demographics, type of cancer, tumor characteristics, extent of disease at the time of diagnosis, and type of treatment received for the first course of therapy. The DMC/WSU and KCI hospital medical records (and pathology reports) were available electronically since 1996. Mammography studies, however, were available for patients diagnosed after 1998. The information collected included age at diagnosis, ethnicity, family history of breast cancer, clinical presentation,
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Cancer mammographic studies leading to the diagnosis of DCIS, treatment (hormone therapy, radiation, and chemotherapy), local recurrence data, and survival status. Family history of breast cancer was classified as strong if 1 first-degree relative <50 years of age had breast cancer or if 2 or more relatives had breast cancer with at least 1 being a first-degree relative. Any other positive family history of breast cancer was classified as weak. For local recurrence, we specified if it presented as DCIS or as invasive carcinoma, and if it occurred in the ipsilateral or contralateral breast.
Only women of AA and CA racial origins were included in the study. We studied the pathological and clinical parameters related to DCIS in relation to race (AA vs CA). Continuous data were analyzed using Student independent sample t test (ie, age at diagnosis), and Fisher exact and chi-square tests for categorical measures. Kaplan-Meier survival analyses were used to compare disease-free and overall survival times between groups. Significance values of P<.05 were considered statistically significant. All data were analyzed using SPSS v.15.0 for Windows (SPSS Inc., Chicago, Ill).
RESULTS

Clinical and Demographic Features
We identified 370 patients newly diagnosed with DCIS at our institution between 1996 and 2000. Twelve (3.2%) patients were either of unknown ethnicity, Hispanic, or Asian and were excluded from the study. Of the other 358 patients who were included, 217 were AA (61%) and 141 were CA (39%); their clinical and demographic features are summarized in Table 1 . The AA patients were significantly older at the time of diagnosis than CA patients (mean 61 AE 13 vs 56 AE 11; P ¼ .001). The age distributions were different between the 2 ethnic groups (Fig. 1) . Among AA women, 41% were >64 years of age at diagnosis, compared with only 21% of the CA patients (P ¼ .001).
Information on the clinical presentation of DCIS and mammographic data were available for 136 patients, 82 AA and 54 CA, representing 38% of the AA patients and 38% of the CA patients. Thirteen (16%) AA patients presented either with a breast mass (n ¼ 6), nipple discharge (n ¼ 4), or breast pain (n ¼ 3). Five (9%) CA patients were symptomatic (2 had a breast mass, 1 had nipple discharge, and 2 presented with breast pain). In the remaining patients (69 AA and 49 CA), DCIS was diagnosed after a routine screening mammography. Mammography showed most often microcalcifications (88% of the cases overall) or a density/mass (12% of the cases). The frequency of clinical symptoms leading to the diagnosis of DCIS did not differ significantly between the 2 racial groups. The AA patients who presented with symptoms were younger than the AA patients who did not (mean age of 53 AE 13 years vs mean age of 61.7 AE 12 years; P ¼ .02), whereas CA patients who were symptomatic had a mean age of 55 AE 5 years, similar to nonsymptomatic patients (56.8 AE 11); however, the numbers are small for statistical comparison (only 5 symptomatic CA patients). DCIS was bilateral in 4 (1.8%) AA patients and in 3 (2.1%) CA patients. The presence or absence of family history of breast cancer was noted in the charts of 119 patients, 72 AA and 47 CA (representing 33% of patients in each group). In the remaining cases, family history was not mentioned, and those patients were not counted in the analysis. Overall, 32 patients (21 AA and 11 CA) had a strong family history and 32 patients (16 AA and 16 CA) had a weak family history of breast cancer. For 65 patients (35 AA and 20 CA), family history of breast cancer was negative. No significant association was found between family history of breast cancer and race (P ¼ not significant [NS] ). The AA patients and the CA patients with family history of breast cancer (weak and strong) were younger (57.6 AE 10 years vs 61.6 AE 13 years for AA, and 50.4 AE 9 years vs 56 AE 9 years for CA) than the patients with no family history of breast cancer (P ¼ .06 and .01, respectively).
Pathological Features
The DCIS was low grade in 121 (34.7%) patients, intermediate grade in 127 (36.4%), and high grade in 101 (28.9%). In 190 (58.8%) cases, central necrosis was present. The architectural type was mixed in 123 (34.9%) tumors, solid in 111 (31.5%), cribriform in 78 (22.2%), micropapillary in 29 (8.2%), and papillary in 9 (2.6%). Cancerization of the lobules by DCIS was present in 69 (23.5%) cases. ER status was available for 18 DCIS lesions, and PR status was available for 16; ER was positive in 67% of these tumors (n ¼ 12) and PR in 43.8% (n ¼ 7). The mean tumor size was 1.56 cm (0.1-15.0 cm). Three (0.8%) patients had lymph node metastasis, 2 AA and 1 CA. Two cases were micrometastases (<2.0 mm) and 1 case was a macrometastasis. Microcalcifications were identified in the DCIS in 210 (64.2%) cases and only in benign breast tissue in 82 (25.1%) cases.
Overall, patients who presented with clinical symptoms (n ¼ 18) compared with patients who were diagnosed after screening mammography (n ¼ 118), had larger tumors (2.9 cm vs 1.3 cm, P ¼ .0002), and had fewer microcalcifications (50% vs 92%, P ¼ .0001). We did not compare the different parameters between AA and CA patients who were symptomatic because of the small number of patients in each group (13 and 5 patients, respectively).
Overall, there was no difference in the pathological features of the DCIS between patients with family history and patients without known family history of breast cancer (T size 1.67 vs 1.86 cm; 30% vs 27% grade III; 61% vs 57% with central necrosis; 52% vs 67% with microcalcifications in DCIS).
The pathological features of DCIS in AA and CA patients are summarized in Table 2 . A comparison of the pathological features of DCIS in the AA and CA populations revealed that the tumors were larger in size in the AA patients as compared with the tumors from CA patients, with a mean size of 1.83 cm (0.1-15.0 cm) and 1.15 cm (0.1-5.5 cm), respectively (P ¼ .001). There was no difference in the grade, architectural pattern, central necrosis, and cancerization of lobules between the 2 patient populations (Table 2) . Microcalcifications were seen at the same frequency in AA (n ¼ 177; 89.8%) and CA patients (n ¼ 115; 88.5%); however, more DCIS-related calcifications were seen in AA (n ¼ 138; 70%) than CA (n ¼ 72; 55%) patients, and more benign breast tissue-related Original Article
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Cancer calcifications were seen in CA (n ¼ 43; 19.8%) than AA (n ¼ 39; 33.1%) patients (P ¼ .001).
Treatment
The different types of treatments received by our patient population are summarized in Table 3 . There was no difference in the number of mastectomies between AA (n ¼ 53; 25%) and CA (n ¼ 45; 32%) patients. Among AA patients, 119 (49%) had excisional biopsy (1 or more) followed by radiation therapy, compared with 67 (55%) CA patients (P ¼ NS). 
Follow-up
Follow-up time ranged from 3 to 138 months, with a mean follow-up of 85 AE 24 months. AA and CA patients had similar rates of tumor recurrence with DCIS or with invasive carcinoma (Table 4) . Recurrence with DCIS occurred in 5.1% (n ¼ 11) of the AA patients and 4.2% (n ¼ 6) of the CA patients (P ¼ NS), with a mean time to recurrence of 37.1 AE 25 months and 31.8 AE 20 months, respectively (P ¼ NS). Recurrence with invasive carcinoma occurred in 6.0% (n ¼ 13) of AA patients and in 3.5% (n ¼ 5) of CA patients (P ¼ NS), with a mean time to recurrence of 33 AE 13 months and 58 AE 9 months, respectively (P ¼ .02). Recurrence occurred in the contralateral breast in more than half of the cases (57%; 16 of 28 patients with known side of recurrence). There was no correlation between the side of recurrence and race. Recurrence with invasive carcinoma correlated with the size of the DCIS in AA patients but not in CA patients (P ¼ .001). There was no correlation between recurrence with DCIS (without invasion) and the various pathological parameters in AA and CA patients. Death because of breast cancer was similar between the 2 ethnic groups. Among AA patients, 10 (6%) died of disease, whereas 1 (2%) CA patient had died of breast cancer at 10 years follow-up. The overall survival rates, however, were significantly worse for AA than for CA patients (71% and 92% at 10 years, respectively; P ¼ .003). In the AA population, 34 patients died for reasons unrelated to breast disease, mostly from cardiovascular diseases (n ¼ 20), whereas 9 CA patients died from various causes unrelated to their breast disease, including heart diseases, cirrhosis, motor vehicle accident, and diabetes.
DISCUSSION
The results from our patient population show that AA women with ductal carcinoma in situ of the breast are significantly older at diagnosis than are CA women. In both racial groups, DCIS is mainly detected by screening mammography, and a small subset of patients are symptomatic at diagnosis. DCIS is also significantly larger in AA women than it is in CA women. The frequency of cases with high-grade cytology and central necrosis is similar between the 2 racial groups, as is the risk of recurrence, time to recurrence, and diseased free survival. Overall survival appears to be worse for AA patients with DCIS than it is for CA patients with DCIS. Population-based data from different SEER programs show striking differences in invasive breast cancer in relation to race/ethnicity. AA women face a greater risk for being diagnosed with early onset invasive disease, their carcinomas show a more aggressive phenotype, and their mortality rate from breast cancer is significantly higher. [10] [11] [12] Similar findings were reported in a study of women diagnosed with invasive breast cancer in the Detroit Metropolitan area-where our medical center is located-and identified through the Detroit SEER registry. 13 In this study, AA women with invasive carcinoma were more likely than CA women to be younger at diagnosis, with 33% of AA women diagnosed at age 50 years or younger, compared with 24% of CA women. AA women were also more likely to present with larger-diameter invasive cancers, with a higher number of metastases to axillary lymph nodes, more poorly differentiated invasive carcinomas, and a greater proportion of ER-or PR-negative carcinomas. AA patients had a worse breast cancer-specific survival compared with CA women among women with regional breast cancer disease. These racial differences in invasive breast cancer are most likely related to a combination of factors, including biologic and genetic factors, socioeconomic status, and/or factors related to the quality of medical care received. It is generally accepted that DCIS is a precursor lesion for invasive breast carcinoma; studies involving small numbers of patients as well as large clinical trials showed that if left untreated, DCIS progresses to invasive carcinoma in up to 50% of the cases, usually after years of diagnosis. 14, 15 Because DCIS progresses to invasive breast cancer, and because the diagnosis of DCIS is mainly dependent on access to screening mammography and proper medical care, we hypothesized that racial differences would be observed in patients with DCIS, just as differences are observed in patients with invasive breast cancer. We found that in our patient population, AA women with DCIS were significantly older than CA women at diagnosis; 41% of the AA women with DCIS were diagnosed at the age of 65 years or older, whereas 21% of the CA patients were diagnosed in this age group. In keeping with our finding, other studies noted an increase in the diagnosis of DCIS in older AA women. 7 A study examining the racial differences in the incidence and treatment of DCIS in women diagnosed in California between the years 1988 and 1999 noted a sudden increase in the age-specific rate of DCIS among AA women around the age of 65 years. 7 These results could be explained by the better access to mammography screening for AA women older than 65 years, the age after which Medicare covers 80% of the cost of a mammogram every other year. A detailed analysis of the California registry data, however, did not entirely support the hypothesis of a delayed screening for older AA women. For example, the incidence of small invasive carcinomas measuring <2 cm, the type of invasive cancer most often detected by screening mammography, was not increased in black women older than 65 years of age in their cohort. Data published in 2006 by the American Cancer Society on the prevalence of mammography by age and state, obtained from the Centers for Disease Control's 2004 Behavioral Risk Factor Surveillance System, shows that current overall usage of mammography at the national level and in the state of Michigan is similar among CA and AA women (68% of CA and 66% of AA in 1998 and 72% of CA and 68% of AA in 2000, for example, had a least 1 mammogram within the past 2 years). 16 When divided by age category, data from the same sources shows no significant difference between AA and CA in regard to mammography utilization within each age category and no increase in mammography use for older AA women (in the year 2000, 67% of CA vs 61% AA in women aged 40-49 years, 80.5% CA vs 78% AA in women aged 50-64 years, and 68% CA vs 65.5% AA in women older than 64 years had a mammogram within the last 2 years). There are no data addressing this issue specifically in the Detroit area. Data from this area, however, show that AA women are not as adequately followed after an abnormal mammogram as are CA women; 34% of CA patients had inadequate follow-up after they had an abnormal mammogram, compared with 49% of AA patients. 17 This finding might partially explain the higher frequency of DCIS in older AA women. Data on screening and previous mammograms are not available for our patients. Therefore, whether the difference in age at DCIS diagnosis that we found in our population is because of a delay of
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Cancer diagnosis in our AA patients or whether DCIS more often affects older AA patients, whereas invasive carcinoma is a disease of younger AA women, is a question that remains to be answered. Two grades of DCIS are recognized. Low-grade DCIS progresses to low-grade invasive cancer, and high-grade DCIS progresses to high-grade invasive carcinoma. 18 Because invasive carcinoma diagnosed in AA women is more often high grade, one might speculate that DCIS would tend to be high grade in the AA population. In our study, the phenotype of the DCIS did not differ between AA and CA women, and aggressive features such as high grade, central necrosis, and the presence of microinvasion associated with DCIS (data not shown) were seen equally in both patient populations. Thus, differences in the grade of DCIS cannot explain the racial differences in the grade of invasive carcinoma. The reported effect of race on the risk of recurrent disease in women diagnosed with DCIS varies according to different studies. In the study by Li et al., AA women had an increased risk of ipsilateral and contralateral invasive breast cancer when compared with CA patients, and the risk was mainly increased for higher-stage recurrence (stage II and III/IV). 19 Gao et al. similarly showed that among women with localized invasive or in situ breast cancer, AA women had an increased risk of contralateral breast cancer compared with CA women. 20 Consistent with our results, however, a study from the Connecticut registry found that AA women did not have an increased risk of a second in situ or invasive contralateral breast cancer as compared with other racial groups. 21 The finding that in our population the rate of recurrence of DCIS is similar in both racial groups could be explained by the similar pathological features of the DCIS we observed in AA and CA women in addition to the similarity in the local treatment of DCIS in both groups. The rate of mastectomies, excisional biopsy, and radiation therapy was similar in AA and CA women. It is noteworthy that in our sample most women received their care in the same comprehensive cancer center. We found in our study, however, that AA women recurred with invasive disease significantly earlier than CA women (58 AE 9 vs 32.8 AE 13 months). Moreover, the recurrence with invasive carcinoma in AA patients correlated with the original size of DCIS.
Death related to breast disease (because of recurrence with invasive carcinoma) is also similar in both groups within our population (6% AA vs 2% CA at 10 years). Overall survival, however, appears to be worse in AA patients (71% and 92% at 10 years, respectively; P ¼ .003). Patients in the latter group died mainly of cardiovascular conditions. In fact, a previous study from the same medical center also showed that patients with invasive breast cancer treated at our medical center were more likely to have had a diagnosis of 1 or more comorbid conditions along with their breast cancer. 22 Although the absolute number of patients in our study is small, it is the first to describe the features and outcome of DCIS in AA women and compare it with that of CA women. Further larger-scale studies are needed to confirm our findings and explain the higher age at presentation of AA women with DCIS. AA patients in our study recurred with invasive disease earlier than CA patients, and their recurrence was related to the original size of the DCIS. This finding raises the question of a more aggressive follow-up for AA patients after the diagnosis and treatment of DCIS, mainly in cases where the DCIS is large in size. Our study also shows that at least in our population, comorbidities (eg, cardiovascular diseases, diabetes, liver diseases) remain an important factor involved in the death of AA patients with breast diseases.
